The post reform period in Indian fiscal system needed to assess the impact of reforms as regards tax buoyancy and elasticity of Indian tax system in pre GST exercise. This paper studies the variation in buoyancy of the following taxes: Corporation Tax, Income Tax, Customs tax, Union Excise Duty. It also attempts to study the elasticities of the above mentioned taxes by eliminating the impact of discretionary changes.
Introduction
India has a well-developed tax structure with clearly demarcated authority between Central and State Governments and local bodies. Central Government levies taxes on income (except tax on agricultural income, which the State Governments can levy), customs duties, central excise and service tax.
Indian taxation system has undergone tremendous reforms during the last 2 decades. The Tax Reform Committee was set up in 1990 to rationalize the tax system in India. Various reforms were brought into the system from the recommendations of this committee. Thus it is important to study how effective these reforms have been and hence the period of study chosen is from 1991 to 2010. The tax rates have been rationalized and tax laws have been simplified resulting in better compliance, ease of tax payment and better enforcement. The process of rationalization of tax administration is ongoing in India. It is important to analyze the responsiveness of tax revenue to aid the policy makers in this process. To measure the tax sensitivity, tax elasticity and tax buoyancy are used widely.
Tax elasticity is change in the tax revenue due to a change in GDP (or relevant GDP component). Tax buoyancy is change in tax revenue due to a change in tax rates, bases, rules, administrative efficiency, etc. (discretionary changes). Thus, we see that tax buoyancy measures total change in tax revenues i.e. including effect of discretionary measures and GDP changes.
It is vital to study both effects as each of these corresponds to increase in the tax revenue due to different factors. Tax buoyancy is effect of increase in the tax base along with the impact of tax reforms whereas tax elasticity excludes the effect of discretionary tax measures focusing only on the impact of increase in the national income. Fauzia (2001) estimates the elasticity and buoyancy for four major tax revenue sources of Pakistan -direct tax, sales tax, customs duties and excise duties -for the period 1981-2001 using the Chain Indexing Technique. Elasticity is calculated by first removing the effects of discretionary changes on the tax revenues and then a twostep regression analysis which gives the responsiveness of the tax base to the GDP and tax revenue to tax base. The paper finds that the elasticity of direct and sales taxes have a relatively higher elasticity as compared to customs and excise duties, which appear to be very rigid. Also, it was found that the discretionary measures were found to have a positive effect on the tax structure, improving the elasticities of all the taxes. Ankita (2009) presented in the Fourth Annual International Conference on Public Policy and Management, analyses the responsiveness of personal income tax revenue to changes in income and tax reforms . Tax elasticity and buoyancy have been used to measure this response. To study the data the hypothesis used: H0: Buoyancy of Personal income tax in pre and post liberalization period has remained same. The hypothesis is tested using time series data and OLS method. The paper concludes by rejecting the null hypothesis and implying that there has been a significant change in the buoyancy between the pre and post liberalization period which can be attributed to the tax reforms in the later period.
Literature Reviews
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The Effect of Tax Elasticity on Government Spending
Eleanor and James (1980) explore the effects of tax elasticity structures on the amount of spending by state governments. The authors define tax elasticity as tax revenue generating capability of a tax structure in response to increases in tax payer's income without a change in statutory tax rates. The authors measure this for the case of US during the years [1970] [1971] [1972] [1973] [1974] [1975] . The authors used OLS estimation to test the hypothesis and conclude that there is significant relation between tax elasticity and government spending levels i.e, states with significantly higher tax elasticities tend to spend more than the states with correspondingly lower tax elasticities.
Tax Elasticity in Sierra Leone: A Time Series Approach
The authors (Brima and Festus, 2012 )study the impact of the tax reforms on the tax revenues. The impact is studied by calculating the tax buoyancy and the tax elasticity for different types of taxes. To adjust the tax data for discretionary changes, Singer's dummy variable method was used. This analysis was empirically applied to data for Sierra Leone for the period from 1977 to 2009. The paper concludes by accepting the importance of discretionary measures of the government in maintaining the tax revenues during the period.
Short-and Long-Run Tax Elasticities: The Case of the Netherlands
'Short-and long-run tax elasticities: The case of the Netherlands'. This paper provides estimates for the base elasticities of Dutch taxes, paying particular attention to differences between short-and long-term elasticities, and allowing for asymmetric adjustment. Estimates are presented for five tax categories for the period 1970-2005, after making appropriate corrections for effects of discretionary tax measures. The empirical results indicate that shortterm elasticities often are lower than long-term ones, notably when taxes are subdued. Consequently, shocks to tax revenues tend to be aggravated by the dynamics of short-term elasticities. Ignoring differences between short-and long-term elasticities contributes to revenue 'surprises' and an incorrect assessment of the fiscal stance.
Objective
To find out the relationship between the tax schedule and the tax revenue for the period 1990 to 2010, the following objectives have been formulated 1.To study the variation in buoyancy of the following taxes  Corporation Tax  Income Tax  Customs tax  Union Excise Duty 2. To study the elasticities of the above mentioned taxes by eliminating the impact of discretionary changes. 3. To analyze the effect of tax reforms in India on the tax revenue.
Methodology
The responsiveness of tax revenue for each type is measured by its buoyancy with respect to changes in GDP. For time series analysis, tax buoyancy is estimated by using Ordinary Least Square method. The functional form measuring the tax buoyancy is T=a Y b We perform a logarithmic transformation to get the equation Log T= log a+ b log Y + e T = tax revenue Y = national income a = constant b = buoyancy coefficient When this equation is fitted into the data, the regression coefficient b gives the percentage change in tax revenue (T) corresponding with a percent change in income. If the coefficient b turns out to be more than one, the responsiveness of tax system will be considered relatively high and if it is less than one, the same will be considered as relatively low.
The above mentioned method assumes the existence of significant correlation between T (tax revenue) and Y (national income). An indication of this is provided by the statistic R 2 that measures the goodness of fit of the functional relationship being measured. In order to obtain the buoyancy coefficient the series of gross tax receipts is regressed (inclusive of revenue yield from discretionary measures) on the income series.
Conceptually, the most appropriate measure of the responsiveness of tax revenues to changes in the base for most analytical applications is the 'elasticity', which seeks to relate the percentage change in tax revenue to a percentage change in the tax base with a given tax structure. However, since legislative changes in the tax structure alter this relationship from time to time, direct measurement of the tax elasticity from a historical revenue series often becomes problematic.
In estimating the elasticity of a tax, therefore, either the time series data on tax revenues need to be adjusted to eliminate the effects of discretionary tax measures [1] , or a suitable estimation methodology has to be adopted, or a combination of the two. The most appropriate method would clearly depend upon the availability, nature and reliability of information on tax revenues, discretionary changes in the tax structure and tax bases. Over the years, at least four approaches have been used : (1) proportional adjustment (2) constant rate structure (3) Divisia index (4) econometric methods (use of dummy variables) [1]A discretionary tax measure is a change in the tax rate or base coverage with the aim of increasing the tax revenue
The proportional adjustment method [2] has been used here to eliminate effects of discretionary tax measures. In the Indian case, estimates of tax yields arising out of discretionary changes in tax rates and coverages are routinely available in the budget documents. Therefore, the application of the proportional adjustment method is perfectly feasible for estimating tax elasticities in India. The method for calculating the adjusted tax revenue has been outlined in the Appendix I.
The adjusted tax revenue thus found was then regressed with its respective proxy base and the proxy base subsequently with GDP. The coefficients were multiplied to get the elasticity. 
Data and Results
Tax revenues and their budgeted estimates were taken from the receipts budget section in the Union Budget Report of each of the years from 19990 to 2010. The proxy bases used for corporate and income tax is non agricultural GDP which was taken from the DCH databook of Centre for Statistical Organisation. The proxy tax base used for union excise duty is private consumption (also known as household consumption). Data for this has been used from the World Bank database. The customs tax is regressed with trade volume as the base and the data for this has been used from the annual reports of the Directorate General of Foreign trade. All sources of data were secondary.
The regression results were as follows: All taxes showed high R 2 value when regressed with GDP implying the significance of GDP on tax revenue. The elasticity and buoyancy coefficients along with percentage change in tax revenues due to tax reform Thus the results imply that the indirect taxes customs and union excise duties are better affected due to the tax reforms. The tax reforms have positively affected the revenues. Moreover the taxes on income attribute most of their growth in tax revenue to the growth in the tax base and hence are more elastic than the indirect taxes. The tax reforms in the corporate sector seem to have negatively affected the tax revenues and the buoyancy coefficient shows that its automatic growth is really high as compared to the others. This can be due to the instability in the tax reforms in the corporate sector. In 1997-98 company tax rate was brought down to 35 % and the 10% dividend tax rate was shifted from the individual to the company. In 2001 dividend tax rate was increased to 20% and in the subsequent year it was again reduced to 10% and the individuals were taxable for the dividends instead of the company. In 2003-04 there was a reversal of policy again. Due to these continuous fluctuations and instability the reforms have adversely affected the tax revenues.
Conclusion
The tax buoyancy and elasticity were calculated and analyzed for four main types of taxes namely the corporation tax, income tax, union excise duties and custom duties for the time period 1990 to 2010. Out of the four, the two direct taxes namely the corporation and the income tax were observed to be highly elastic. This is supposed to work in the favor of a growing economy like India as the revenue from these taxes will rapidly increase along with the increase in the respective tax bases resulting from changes in the GDP without changing the tax rates by much. The difference between the tax buoyancy and elasticity for the two direct taxes and for customs duties were found to be marginal indicating that the increase in tax revenue has been mainly due to increase in GDP. For the remaining two indirect taxes, the elasticity was observed to be lower than the direct taxes. Moreover the tax reforms seem to have had a positive effect on the tax revenues and have affected indirect tax revenue more than the direct tax revenue.
Appendix
Appendix-1. The data cleaning process may be described in the following manner: Let : ATi = the adjusted or cleaned tax yield in year i Ti = the actual tax yield in year i Di = budget estimate of the yield arising out of discretionary tax changes in year i In the reference year '0', i.e. the year whose tax structure is to be used as the basis for building up the adjusted series, the adjusted tax yield is set at the actual: AT0 = T0 (1) For the following year : AT1 = T1 -D1 Since AT0 is equal to T0 by equation (1), no further adjustment is needed. In every subsequent year, however, the non-discretionary component of tax receipts have to be adjusted in the following manner: 
which is in essence the Mansfield equation for proportional adjustment data cleaning.
Appendix 2
Data tables used for regression analysis
